Water-dispersed silicon quantum dots for on-off-on fluorometric determination of chromium(VI) and ascorbic acid.
Water-dispersed silicon quantum dots (SiQDs) with the quantum yield of 25% was prepared using aminopropyltrimethoxysilane as the silicon source and ascorbic acid (AA) as the reduction reagent. The SiQDs display blue fluorescence with excitation/emission peaks at 350 nm/440 nm. The synthesized SiQDs are shown to be a viable "on-off-on" fluorescent probe for the detection of Cr(VI) and AA. Cr(VI) ions exert an inner filter effect on the fluorescence of the SiQDs which results in a reduction of fluorescence (off-state). On addition of AA, Cr(VI) is chemically reduced to Cr(III) which weakens the inner filter effect and restores fluorescence (on-state). The method has low detection limits for both Cr(VI) and AA (0.16 μM and 0.57 μM, respectively). It was applied to the analysis of spiked lotus seeds and human serum samples. Graphical abstract A simple and facile "on-off-on" fluorometric method for Cr(VI) and ascorbic acid (AA) was developed using water-soluble silicon quantum dots (SiQDs) as the fluorescent probe. The approach was also used to assay Cr(VI) and AA in the lotus seeds and human serum, respectively.